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Abstract
In this paper, we characterize conformal vector fields of any (regular or singular)
(α, β)-space with some PDEs. Further, we show some properties of conformal vector
fields of a class of singular (α, β)-spaces satisfying certain geometric conditions.
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1 Introduction
Conformal vector fields play an important role in Finsler geometry. Some problems on
(α, β)-metrics can be solved by constructing a conformal vector field of a Riemann metric
with certain curvature features. For two conformally related Finsler metrics on a manifold,
their conformal vector fields coincide ([11]).
A vector field V on a manifold M has a complete lifted vector field V c on TM (see the
definition (6) below). Every conformal vector field V is associated with a scalar function
c called the conformal factor. If c is a constant, V is said to be homothetic; if c = 0, V
is said to be Killing. As a special case of conformal vector fields, homothetic vector fields
have some special properties. For example, Huang-Mo obtain the relation between the flag
curvatures of two Finsler metrics F and F˜ , where F˜ is defined by (F, V ) under navigation
technique for a homothetic vector field V of F ([6]).
An (α, β)-metric is defined by
F = αφ(s), s = β/α,
where α =
√
aijyiyj is a Riemann metric, β = biy
i is a 1-form and φ(s) is a function
satisfying certain conditions. If taking φ(s) = 1 + s, we get F = α + β, which is called a
Randers metric. In [9], Shen-Xia study conformal vector fields of (regular) Randers spaces
under certain curvature conditions. In [3], Huang-Mo show that a conformal vector field of
a (regular) Randers space of isotropic S-curvature must be homothetic.
For a non-Riemannian (α, β)-metric F = αφ(β/α) with φ(s) being C∞ on an open
neighborhood of s = 0 and φ(0) 6= 0, we characterize in [11] its conformal vector fields by a
systems of PDEs (cf. [5] [9]). Further we prove that any conformal vector field on such an
(α, β)-space satisfying certain curvature conditions must be homothetic, and we also give
examples to indicate that a conformal vector field on a projectively flat Randers space is
not necessarily homothetic ([11] [12]).
A Finsler metric F > 0 on a manifold M is said to be regular if F is positively definite
on the whole slit tangent bundle TM−0. Otherwise, F (> 0) is said to be singular. Singular
Finsler metrics have a lot of applications in the real world ([1] [2]). Z. Shen also introduces
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singular Finsler metrics in [7]. For an (α, β)-metric F discussed in this paper, we do not
assume that F is regular, but α is supposed to be regular (sometimes α can even be singular).
If φ(0) is not defined or φ(0) = 0, then the (α, β)-metric F = αφ(β/α) is singular. Two
(α, β)-metrics F and F˜ are said to be of the same metric type if they can be written as
F = αφ(β/α), F˜ = α˜φ(β˜/α˜) : α˜ =
√
k1α2 + k2β2, β˜ = k3β,
where k1(> 0), k2, k3(6= 0) are constant. We are mainly concerned about two singular metric
types: m-Kropina type F = βmα1−m (m 6= 0, 1) and the type F = βeǫα2/β2 (ǫ = ±1). We
put a set
Θ :=
{
F = βmα1−m (m 6= 0, 1), F = βe±α2/β2}. (1)
The case m = −1 is called a Kropina metric and it is first studied by Kropina in [4].
In this paper, we will characterize conformal vector fields of any (regular or singular)
(α, β)-space, and investigate some properties of conformal vector fields of the singular (α, β)-
spaces (1) satisfying certain conditions.
Theorem 1.1 Let F = αφ(β/α) be a non-Riemannian (α, β)-metric being not of the metric
type in Θ (see (1)). Then V is a conformal vector field of F with the conformal factor c if
and only if V satisfies
V c(α2) = 4cα2, V c(β) = 2cβ. (2)
For an m-Kropina metric F = βmα1−m (m 6= 0, 1), we can always put ||β||α = 1 without
loss of generality (see Lemma 4.2 below) (cf. [10] [13] [14]). Theorem 1.1 generalizes the
corresponding result in [11] for regular (α, β)-metrics. In Theorem 1.1, if F is a metric listed
in (1), we have the following characterization result for conformal vector fields.
Theorem 1.2 Let F be an (α, β)-metric defined by (1) on a manifold M and V be a vector
field on M . If F = βmα1−m is an m-Kropina metric with ||β||α = 1, then V is a conformal
vector field of F with the conformal factor c iff. V satisfies (2), namely,
V c(α2) = 4cα2, V c(β) = 2cβ. (3)
If F is given by F = βe±α
2/β2 , then V is a conformal vector field of F with the conformal
factor c iff. V satisfies
V c(α2) = 2τα2 ± (2c− τ)β2, V c(β) = τβ, (4)
where τ is a scalar function on M .
Using some basic results in [12] and Theorem 1.2, we further in Section 5 study conformal
vector fields of the (α, β)-metrics listed in (1) under some conditions. For an m-Kropina
metric, we get Theorems 5.2 and 5.5 below. For a Kropina metric of Douglas type, we
construct Example 5.4 below to show the existence of non-homothetic conformal vector
fields. For the second metric in (1), we obtain Theorem 5.6 below.
2 Preliminaries
Let F be a Finsler metric on a manifold M , and V be a vector field on M . Let ϕt be the
flow generated by V . Define ϕ˜t : TM 7→ TM by ϕ˜t(x, y) = (ϕt(x), ϕt∗(y)). V is said to be
conformal if (cf. [3])
ϕ˜∗tF = e
2σtF, (5)
2
where σt is a function on M for every t. Differentiating (5) by t at t = 0, we obtain
V c(F ) = 2cF,
where we define
V c := V i
∂
∂xi
+ yi
∂V j
∂xi
∂
∂yj
, c :=
d
dt
|t=0σt. (6)
In (6), the function c is called the conformal factor, and V c is called the complete lift of V .
Lemma 2.1 A vector field V on a Finsler manifold (M,F ) is conformal with the conformal
factor c if and only if
V c(F 2) = 4cF 2 (⇐⇒ V c(F ) = 2cF ), or V0|0 = 2cF 2.
where | is the h-covariant derivative of Cratan (Berwald, or Chern) connection.
Lemma 2.2 Let β = bi(x)y
i be a 1-form, and V be a vector field on a Riemann manifold
(M,α) with α =
√
aijyiyj. Then we have
V c(α2) = 2V0|0, V
c(β) = (V j
∂bi
∂xj
+ bj
∂V j
∂xi
)yi = (V jbi|j + b
jVj|i)y
i, (7)
where Vi := aijV
j and bi := aijbj, and the covariant derivative is taken with respect to the
Levi-Civita connection of α.
In this paper, for a Riemannian metric α =
√
aijyiyj and a 1-form β = biy
i, let
rij :=
1
2
(bi|j + bj|i), sij :=
1
2
(bi|j − bj|i), sj := bisij , b := ||β||α,
where we define bi := aijbj, (a
ij) is the inverse of (aij), and ∇β = bi|jyidxj denotes the
covariant derivatives of β with respect to α.
3 Proof of Theorem 1.1
By Lemma 2.1 , V is a conformal vector field of F with the conformal factor c iff. V c(F 2) =
4cF 2. A direct computation shows that
V c(F 2) = φ2V c(α2) + 2α2φφ′
αV c(β)− βV c(α)
α2
= φ(φ − sφ′)V c(α2) + 2αφφ′V c(β).
Now plugging (7) into the above equation, we see that V c(F 2) = 4cF 2 is written as
V0;0 + αQ(V
ibj;i + b
iVi;j)y
j =
2cφ
φ− sφ′α
2, (Q :=
φ′
φ− sφ′ ), (8)
where the covariant derivative is taken with respect to α.
In order to simplify (8), we choose a special coordinate system (s, ya) at a fixed point
on a manifold as usually used. Fix an arbitrary point x ∈ M and take an orthogonal basis
{ei} at x such that
α =
√√√√ n∑
i=1
(yi)2, β = by1.
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It follows from β = sα that
y1 =
s√
b2 − s2 α¯,
(
α¯ :=
√√√√ n∑
a=2
(ya)2
)
.
Then if we change coordinates (yi) to (s, ya), we get
α =
b√
b2 − s2 α¯, β =
bs√
b2 − s2 α¯.
Let
V¯0;0 := Va;by
ayb, V¯1;0 := V1;ay
a, V¯0;1 := Va;1y
a, b¯0;i := ba;iy
a
Note that under the coordinate (s, ya), we have b1 = b, b¯0 = 0, but generally b¯0;i 6= 0.
Under the coordinate (s, ya), (8) is equivalent to
0 = b(bV¯1;0 + V
ib¯0;i)Q+ (V¯1;0 + V¯0;1)s, (9)
0 =
[
b(−2bc+ V ib1|i + bV1|1)sQ− 2b2c+ V1|1s2
]
α¯2 + (b2 − s2)V¯0|0. (10)
Lemma 3.1 If Q 6= k1s+k2/s for any constants k1 and k2, then (9) and (10) are equivalent
to
bV¯1;0 + V
ib¯0;i = 0, V¯1;0 + V¯0;1 = 0, (11)
V¯0;0 = 2cα¯
2, V ib1|i + bV1|1 = 2bc, V1|1 = 2c. (12)
Proof : We only need to show that (9) and (10) imply (11) and (12). If bV¯1;a+V
ib¯a;i 6= 0
(for some a ≥ 2) at a point, then by (9) we have Q = k1s, where
k1 := − V¯1;a + V¯a;1
b(bV¯1;a + V ib¯a;i)
, (a ≥ 2).
Since Q = Q(s) and k1 = k1(x), we see that k1 is a constant. Then it is a contradiction
by assumption. So we have the first equation in (11). Then it is easy to get the second
equation in (11) by (9).
By (10), we first get V¯0;0 = 2τα¯
2 for a scalar function τ = τ(x). Then plugging it into
(10) we have
b(−2bc+ V ib1|i + bV1|1)sQ + (V1|1 − 2τ)s2 + 2(τ − c)b2 = 0. (13)
If −2bc+ V ib1|i + bV1|1 6= 0 at a point, then by (13) we have
Q = k1s+
k2
s
, (14)
where k1 and k2 are defined by
k1 := −
V1|1 − 2τ
b(−2bc+ V ib1|i + bV1|1)
, k2 := − 2(τ − c)b
2
b(−2bc+ V ib1|i + bV1|1)
,
which can be proved to be constant by a similar analysis as the above. By assumption, we
get the second equation in (12). Now it is easy to get V1|1 = 2τ, τ = c by (13). Therefore,
all equations in (12) hold. Q.E.D.
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Solving the ODE (14), we have two cases: (i) if k2 = −1 (k1 6= 0), then
φ(s) = c1se
c2
s2 , (c2 := 1/(2k1)); (15)
(ii) if k2 6= −1, then
φ(s) = c1(1 + c2s
2)
1−m
2 sm, (m := k2/(1 + k2), c2 := k1/(1 + k2)), (16)
where c1 is a constant. Now if φ(s) is given by (15) or (16), then the (α, β)-metric F is
Riemannian (if m = 0 in (16)), or is of the metric type listed in (1). So by the assumption
of Theorem 1.1, we have Q 6= k1s+ k2/s for any constants k1 and k2. Thus we obtain (11)
and (12) by Lemma 3.1. Under arbitrary coordinate system, (11) and (12) are written as
Vi|j + Vj|i = 4caij, V
jbi|j + b
jVj|i = 2cbi,
where the covariant derivative is taken with respect to α. The above equations are equivalent
to (2) by Lemma 2.2. This completes the proof of Theorem 1.1. Q.E.D.
4 Proof of Theorem 1.2
4.1 The metric of m-Kropina type
Proposition 4.1 Let F = (α2 + kβ2)(1−m)/2βm be a metric of m-Kropina type. Then
V = V i∂/∂xi is a conformal vector field of F with the conformal factor c if and only if V
satisfies
Vi|j + Vj|i = 2τaij −
2k(2c− τ)
m
bibj, V
jbi|j + b
jVj|i =
(
τ +
2c− τ
m
)
bi, (17)
where τ = τ(x) is a scalar function and the covariant derivatives are taken with respect to
the Levi-Civita connection of α.
Proof : V = V i∂/∂xi is a conformal vector field of F with the conformal factor c iff. (8)
holds, where φ(s) = (1 + ks2)(1−m)/2sm. It is easy to show that (8) is equivalent to
[
2cβ −m(biVi|0 + V iβ|i)
]
α2 + β
[
(m− 1)V0|0 + 2kcβ2 − kβ(biVi|0 + V iβ|i)
]
= 0.
It is easy to see that, for some scalar function τ = τ(x), the above equation is equivalent to
(m− 1)V0|0 + 2kcβ2 − kβ(biVi|0 + V iβ|i) = (m− 1)τα2, (18)
2cβ −m(biVi|0 + V iβ|i) = −(m− 1)τβ, (19)
Rewriting (18) and (19), we immediately obtain (17). Q.E.D.
In Proposition 4.1, letting k = 0, we immediately obtain the characterization equations
for the conformal vector field of an m-Kropina metric. Due to the following known lemma,
we can always put b = ||β||α = 1 without loss of generality.
Lemma 4.2 ([10] [13] [14]) For and m-Kropina metric F = βmα1−m, we have
F = βmα1−m = β˜mα˜1−m, (α˜ := bmα, β˜ := bm−1β).
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Proof of Theorem 1.2 : For an m-Kropina metric F = βmα1−m with b = ||β||α = 1, let
V be a conformal vector field of F with the conformal factor c. Then by (17) we have
Vi|j + Vj|i = 2τaij , V
jbi|j + b
jVj|i =
(
τ +
2c− τ
m
)
bi. (20)
Using b = 1 and contracting the second equation of (20) by bi, we get
bibjVj|i = τ +
2c− τ
m
, (since bibi|j = 0). (21)
By the first equation of (20) we have bibjVj|i = τ . Therefore, we get τ = 2c from (21). Then
by (20) again and τ = 2c, we obtain (3) from Lemma 2.2.
4.2 The metric F = βe±α
2/β2
Now we prove Theorem 1.2 when F is the metric F = βe±α
2/β2 . Let V = V i∂/∂xi be a
conformal vector field of F with the conformal factor c. Plugging φ(s) = se±1/s
2
into (8),
we have
± 2(biVi|0 + V iβ|i)α2 − β
[
β(biVi|0 + V
iβ|i)− 2cβ2 ± 2V0|0
]
= 0. (22)
It is easy to show that (22) is equivalent to
β(biVi|0 + V
iβ|i)− 2cβ2 ± 2V0|0 = ±2τα2, biVi|0 + V iβ|i = τβ, (23)
where τ = τ(x) is a scalar function. Now solving (23), we have
Vi|j + Vj|i = 2τaij ± (2c− τ)bibj , V jbi|j + bjVj|i = τbi,
Thus by Lemma 2.2, the above equations are rewritten as (4). Q.E.D.
5 Conformal vector fields of the metrics in (1)
On the basis of Theorem 1.2, we study some properties of conformal vector fields of an
m-Kropina metric or the metric F = βe±α
2/β2 listed in (1).
We first introduce a result actually proved in [12] as follows.
Lemma 5.1 (cf. [12]) Let α =
√
aijyiyj be a Riemann metric and β = biy
i be a 1-form
and V = V i∂/∂xi be a vector field on a manifold M . Suppose β is a conformal 1-form of
α, and
Vi|j + Vj|i = σaij , V
jbi|j + b
jVj|i = τbi, (24)
where σ, τ are scalar functions on M , and the covariant derivatives are taken with respect
to the Levi-Civita connection of α. Then τ − σ is a constant.
5.1 On m-Kropina metrics
For an m-Kropina metric F = α1−mβm, we have the following Theorem.
Theorem 5.2 Let F = α1−mβm be an m-Kropina metric and V be a conformal vector field
of F . Suppose F is a Landsberg metric in the dimension n ≥ 3, or a Douglas metric with
m 6= −1. Then V is homothetic.
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Proof : Let F be a Landsberg metric in the dimension n ≥ 3, or a Douglas metric
with m 6= −1. It follows from [8] (Landsberg case), or [13] [14] (Douglas case) that F is
characterized by
sij =
bisj − bjsi
b2
, (25)
rij = 2τ
{
mb2aij − (m+ 1)bibj
}− m+ 1
(m− 1)b2 (bisj + bjsi), (26)
where τ = τ(x) is a scalar function. By Lemma 4.2, we put b = 1 in (25) and (26). Then it
is easy to show that (25) and (26) are reduced to bi|j = 0 (cf. [13] [14]).
Let V be a conformal vector field of F with the conformal factor c. Then we have (3)
by Theorem 1.2. So (24) holds with τ = 2c, σ = 4c, and c is constant by Lemma 5.1. Thus
V is homothetic. Q.E.D.
Remark 5.3 Let F = α1−mβm be an m-Kropina metric (m 6= −1) which is of scalar
flag curvature in the dimension n ≥ 3, or a weak Einstein-metric. Then any conformal
vector field V of F is homothetic. This result follows from [15] [10] which says that F is
flat-parallel, or Ricci-flat parallel, if ||β||α = 1.
We prove in [13] [14] that a Kropina metric F = α2/β is a Douglas metric if and only if
sij =
bisj − bjsi
b2
. (27)
In Theorem 5.2, if F = α2/β is a Kropina metric of Douglas type, we will show that its
conformal vector fields are not necessarily homothetic, just like that for Randers metrics of
Douglas type. In the following, we will give such a family of examples.
Define α and β by
α : =
2
1 + µ|x|2 |y|, β := f(c)cxiy
i, (28)
c : =
τ(1 − µ|x|2) + 〈µγ + η, x〉
1 + µ|x|2 , (29)
V i : = −2(τ + 〈η, x〉)xi + |x|2ηi + qirxr + γi, (30)
where f is a function, µ (6= 0) and τ and η = (ηi) and γ = (γi) are of constant values, and
Q = (qij) is a constant skew-symmetric matrix, and these parameters satisfy
Qη = −µ(4τγ +Qγ), |η|2 = µ(µ|γ|2 − 4τ2), (31)
f ′(c) =
2(c− τ)
2τc− 2c2 + µ|γ|2 + 〈η, γ〉f(c). (32)
If we let F = α + β, then F is projectively flat, and V is a non-homothetic conformal
vector field of F (see [12]). To construct a family of Kropina metrics of Douglas type with
non-homothetic conformal vector fields, we put more conditions on α and β in (28).
Now in (28)–(32), put either of the following two conditions:
f2(c) = − 1
µc2
, 〈η, γ〉 = −µ|γ|2; (33)
f2(c) =
2
µ(〈η, γ〉+ µ|γ|2 − 2c2) , τ = 0. (34)
It is easy to verify that ||β||α = 1. Define a Kropina metric F = α2/β. Since β is closed, we
see from (27) that F is a Douglas metric.
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Example 5.4 Let µ, τ, η, γ and Q satisfy (31), and (33) or (34). Define a Kropina metric
F = α2/β by (28), where c is given by (29) and f(c) is given by (33) or (34). Let V be
vector field given by (30). Then F is a Douglas metric, and V is a non-homothetic conformal
vector field of F if η 6= −µγ.
We have not found a non-homothetic conformal vector field for a locally projectively flat
Kropina metric (cf. [12] for Randers metrics). On the other hand, for a Kropina metric
under certain curvature conditions, any of its conformal vector fields is homothetic.
Theorem 5.5 Let F = α2/β be a (weak) Einstein-Kropina metric. Then any conformal
vector field V of F is homothetic. Further, V can be locally determined if F is of constant
flag curvature.
We have proved in [10] that a Kropina metric F = α2/β is a weak Einstein-metric iff.
F is an Einstein-metric, iff. r00 = 0 and α is an Einstein-metric (here ||β||α = 1). Using
r00 = 0 (a Killing form β), any conformal vector field in Theorem 5.5 is homothetic by
Theorem 1.2 and Lemma 5.1. When F is of constant flag curvature in Theorem 5.5, the
local structure of V can be obtained by solving the equations (3) since α is of constant
sectional curvature and β is a Killing form (cf. [12]).
5.2 On the metric F = βe±α
2/β2
For the metric F = βe±α
2/β2 , we will prove the following theorem.
Theorem 5.6 Let F = βe±α
2/β2 be a Landsberg metric in the dimension n ≥ 3, or a Dou-
glas metric on the manifold M . Then any conformal vector field of F must be homothetic.
Proof : We break the proof of Theorem 5.6 into the following lemmas. First we give a
lemma to characterize the metric F = βe±α
2/β2 which is a Landsberg metric or a Douglas
metric.
Lemma 5.7 The metric F = βe±α
2/β2 is a Landsberg metric in the dimension n ≥ 3, or a
Douglas metric if and only if
rij = σ
[
(±1
2
b2 − 1)bibj + b2aij
]
+
(± 1− 1
b2
)
(bisj + bjsi), sij =
bisj − bjsi
b2
, (35)
where σ = σ(x) is a scalar function. In this case, F is a Berwald metric.
Proof : The Landsberg case has been proved in [8]. We prove the Douglas case. It is
known that an (α, β)-metric F = αφ(β/α) is a Douglas metric iff.
αQ(si0y
j − sj0yi) + Ψ(−2αQs0 + r00)(biyj − bjyi) =
1
2
(Gikly
j −Gjklyi)ykyl, (36)
(
Q :=
φ′
φ− sφ′ , Ψ :=
Q′
2∆
, ∆ := 1 + sQ+ (b2 − s2)Q′),
where Gikl are some scalar functions. Then plugging φ(s) = se
±1/s2 into (36), we can prove
that (36) is equivalent to (35). The details are omitted. Q.E.D.
Lemma 5.8 Suppose that (4) holds. Then we have
V c(b2) = ±(τ − 2c)b4. (37)
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Proof : Rewrite (4) as
Vi|j + Vj|i = 2τaij ± (2c− τ)bibj , V jbi|j + bjVj|i = τbi. (38)
Then we have
V c(b2) = 2V jbibi|j
= 2(τb2 − bibjVi|j), (by the second equation of (38))
= ±(τ − 2c)b4, (by the first equation of (38)).
This completes the proof. Q.E.D.
Now define a general pair (α˜, β˜) by
α˜ =
√
u(b2)α2 + v(b2)β2, β˜ = w(b2)β, (39)
where u = u(t) 6= 0, v = v(t), w = w(t) 6= 0 are some functions satisfying
u′ = uw−1w′ ∓ t−2u, v′ = vw−1w′ − t−2(±v − u). (40)
Lemma 5.9 Under (39) and (40), the first equation of (35) implies that β˜ is a conformal
1-form of α˜.
Proof : Under (39) and (40), it can be directly verified that the first equation of (35) is
reduced to
r˜00 = ±σb
2(b4w′ ± w)
2(u+ vb2)
α˜2,
which completes the proof. Q.E.D.
Lemma 5.10 Under (39), the conditions (4) and (40) give
V c(α˜2) =
[
(2c+ τ)u ± (τ − 2c)b
4uw′
w
]
α˜2, V c(β˜) =
[
wτ ± (τ − 2c)b4w′]. (41)
Proof : Under (39), we first have
V c(α˜2) = V c(b2)
(
u′α2 + v′β2
)
+ uV c(α2) + vV c(β2),
V c(β˜) = V c(b2)w′β + wV c(β).
Then plugging (4), (37) and (40) into the above two equations, we obtain (41). Q.E.D.
Lemma 5.11 The equation (4) is equivalent to
V c(α˜2) = 2τα˜2, V c(β˜) = 2(τ − c)β˜, (42)
where α˜ and β˜ are given by
α˜ :=
√
α2 + (1− b−2)β2, β˜ := e∓b−2β. (43)
Proof : Let
u(b2) = 1, v(b2) = 1− 1
b2
, w(b2) = e∓b
−2
. (44)
It is easy to verify that (44) is a special solution of the ODE (40). Then plugging (44) into
(39) we get (43). By (41) and (44), we get (42). Q.E.D.
Since F is a Landsberg metric in the dimension n ≥ 3, or a Douglas metric, we have
(35) by Lemma 5.7. Then by Lemma 5.9 we see that β˜ is a conformal 1-form of α˜. Finally,
by Lemma 5.1 and (42) we see that c is a constant. So V is a homothetic vector field. This
completes the proof of Theorem 5.6. Q.E.D.
9
References
[1] P. Antonelli, R. Ingarden and M. Matsumoto, The theory of sprays and Finsler spaces
with applications in physics and biology, Kluwer Academic Publishers, 1993.
[2] P. Antonelli, B. Han and J. Modayil, New results on 2-dimensional constant sprays
with an application to heterochrony, World Scientific Press, 1998.
[3] L. Huang and X. Mo, On conformal fields of a Randers metric with isotropic S-
curvature, Illinois J. of Math., 57(3) (2013), 685-696.
[4] V. K. Kropina, On projective two-dimensional Finsler spaces with a special metric,
Trudy Sem. Vektor. Tenzor. Anal., 11 (1961),277-292 (in Russian).
[5] L. Kang, On conformal vector fields of (α, β)-spaces, preprint.
[6] X. Mo and L. Huang, On curvature decreasing property of a class of navigation prob-
lems, Publ. Math. Debrecen, 71 (1-2) (2007), 141-163.
[7] Z. Shen, Differential geometry of spray and Finsler spaces, Kluwer Academic Publish-
ers, Dordrecht, 2001.
[8] Z. Shen, On a class of Landsberg metrics in Finsler geometry, Canadian J. of Math.,
61(6) (2009), 1357-1374.
[9] Z. Shen and Q. Xia, On conformal vector fields on Randers manifolds, Sci. in China,
55 (9) (2012), 1869-1882.
[10] Z. Shen and G. Yang, On a class of weakly Einstein Finsler metrics, Israel J. Math.,
199 (2014), 773-790.
[11] G. Yang, Conformal vector fields on projectively flat (α, β)-Finsler spaces, preprint.
[12] G. Yang, Conformal vector fields of a class of Finsler spaces, preprint.
[13] G. Yang, On a class of two-dimensional singular Douglas and projectively flat Finsler
metrics, preprint.
[14] G. Yang, On a class of singular Douglas and projectively flat Finsler metrics, Diff.
Geom. and its Appli., 32 (2014), 113-129.
[15] G. Yang, On m-Kropina metrics of scalar flag curvature, preprint.
Guojun Yang
Department of Mathematics
Sichuan University
Chengdu 610064, P. R. China
yangguojun@scu.edu.cn
10
